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35.1  The Nature of Light 

• Light was considered to be a stream of particles 
that either was emitted by the object being 
viewed or emanated from the eyes of  the  
viewer.   

• Newton, the chief architect of the particle model 
of light, held that particles were emitted from a 
light source and that these particles stimulated   
the sense of sight upon entering the eye. Using 
this idea, he was able to explain  

reflection and refraction. 

 



35.1  The Nature of Light 
 

Is light a wave or a particle?  

•   In the early 19th century, the English scientist Thomas 
Young carried out the famous double-slit experiment 
which demonstrated that a beam of light, when split into 
two beams and then recombined, will show interference 
effects that can only be explained by assuming that light 
is a wavelike disturbance.  

 

•   By 1820, Augustin Fresnel had put this theory on a 
sound mathematical basis, but the exact nature of the 
waves remained unclear until the 1860's when James 
Clerk Maxwell developed his electromagnetic theory. 
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Wave Theory of Light 



35.1  The Nature of Light 

Wave Theory of Light 
•  An explanation of the photoelectric effect was proposed 

by  Einstein  in  1905  in  a  theory  that  used  the  concept  of  
quantization  developed  by Max Planck (1858–1947) in 1900. 

•  The quantization model assumes that the energy of alight  
wave  is  present  in  particles  called  photons; hence,  the  
energy  is  said  to  be quantized.  

• Photon is the smallest part of light. 

• According to Einstein’s theory, the energy of a photon is 
proportional to the frequency of the electromagnetic wave:  
𝐸 = ℎ𝑓   ,ℎ 𝑖𝑠 𝑡ℎ𝑒 𝑃𝑙𝑎𝑛𝑐𝑘′𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 = 6.63 × 10−34𝐽 . 𝑠 
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Is light a wave or a particle?  

 

In  view  of  these  developments,  light  must  be  regarded  
as  having  a  dual  nature: 

Light exhibits the characteristics of a wave in some 
situations and the characteristics  of  a  particle  in  other  
situations. 



35.2 Measurements of the Speed of Light 
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35.3 The Ray Approximation in Geometric 
Optics 

• The field of geometric optics involves the study of the 
propagation of light, with the assumption that light travels in a 
fixed direction in a straight line as it passes through a uniform  
medium  and  changes  its  direction  when  it  meets  the  
surface  of  a  different medium . 

 

•  we use what is called the ray  approximation.  

• In  the  ray  approximation,  we  assume  that  

 a  wave  moving through a medium travels in  

a straight line in the direction of its rays. 



35.3 The Ray Approximation in Geometric 
Optics 
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The End 


